Over the past decade, mobile news production has had a growing prevalence and has been established as a new type by modern journalism industry. Journalists understand content capturing and sharing as parts of their role in newsrooms. Mobile journalism (mojo) is an evolving form of reporting in which where people use only a smartphone to create and file stories, and it has been gaining ground during the last decade. This paper aims to examine the difficulties, issues, and challenges in real-world mojo scenarios, analyzing the efficacy of prototype machine-assisted reporting services (MoJo-MATE). A usability evaluation is conducted in quantitative and qualitative terms, paying attention to the media literacy support provided through implemented tools and the proposed collaborations. Students of the School of Journalism and Mass Communications, along with postgraduate-level researchers and professional journalists, form the sample for this investigation, which has a two-folded target: To guide the rapid prototyping process for system development and to validate specific hypotheses by answering the corresponding research questions. The results indicate the impact of mobile/on-demand support and training on journalistic practices and the attitudes of future journalists towards specialized technology in the era of constantly evolving digital journalism.
Introduction
Undoubtedly, during the last decade we have witnessed a rapid and intense advancement of the information and communication technologies (ICTs), which has had a significant impact on the continuous transformation of the digital media landscape [1] [2] [3] [4] [5] . Newfangled digital journalism genres appear and continually evolve, extending the news-reporting and informing capabilities of all users, citizen, and professional journalists, while also requiring different skill sets and know-how on the use of digital media. The need for constant and on-demand support in these technologies and generally for the cultivation of digital literacy is among the contemporary priorities of the society. Furthermore, the proliferation of mobile devices (smartphones and tablets) and their communicative capabilities have intensified their role in technology-enhanced learning and everyday informatory services [1, [6] [7] [8] [9] [10] [11] [12] [13] . In this direction, mobile journalism (mojo) forms a representative example, in which both new tools (i.e., mojo apps for journalists and targeted audience) and learning resources have to be produced, shaped, and adapted to the users' needs and preferences [14] [15] [16] .
Media literacy is considered crucial, especially among students and professionals of journalism, media, and communication. It is not surprising that the rise of information and communications technologies (ICTs) has had a major effect on the curricula of universities. The efficient integration of new media education and technologies is still a topic under investigation. While the use of available systems and platforms is very widespread, it does not always optimally address the new pedagogical needs. The most common academic approach in schools of journalism and media worldwide is to include discrete courses of theoretical background and practical laboratory training in the curriculum. Moreover, dedicated environments for technology enhanced learning (TEL) make use of new technological advances in order to support students individually [17] .
Concerning the professional training of students and journalists, media literacy becomes a high priority, since many of them will have to cope with a new professional environment and emerging types of journalism, like multimedia [18] and data journalism [19] . Modern professionals are required to have much more advanced technical skills and a deeper understanding of digital products, as well as multimedia and web applications for cloud-based collaboration and publishing, in order to successfully respond to the needs of the industry [20] [21] [22] . Thus, besides revolutionizing traditional teaching approaches, the curricula are being reshaped drastically in order to cover several topics of ICTs that become crucial in the changing technological ecosystem. Students who receive training in specialized audio and radio production software and techniques within the university curriculum evaluate the procedure highly in terms of usefulness and satisfaction [23] . Professional journalists are also offered retraining opportunities through life-long education programs [24] .
With the rise of mobile devices and ubiquitous computing, connectivity and high-performance functionality are offered anywhere and anytime. This has led to the appearance of a newly established learning methodology, mobile learning (m-learning) [25] . According to studies, the vast majority of university students own at least one mobile device [26] , and more than half own several [25] . Case studies and related research have investigated the novel opportunities for the use of Web 2.0 or Participatory Web [27] and mobile learning [28] . Ashton analyzed them in the more specific scenario of journalistic training [29] .
Mobile journalism or mojo refers to the explicit use of mobile phones for the creation of news reporting content. It can include the contributions of professionals, as well as user generated content (UGC) provided by amateur users. The only prerequisite are the use of commonly available mobile devices and their functionality. Mojo has been considered an opportunity along with the rapid spread of mobile devices and the rise of UGC and citizen participation during the last decade [30, 31] . This new mobile technology potential caused both skepticism and excitement, but it was immediately embraced by the first mobile journalists (mojos) or solo journalists (sojos) [31] . However, the capabilities of that generation of smartphones still caused major quality drawbacks and often a disappointment to the professionals who used them for content creation [30] .
It soon became clear that mojo could be useful for professionals as well, especially in cases of live reporting and broadcasting, where its flexibility and portability make it much more appealing than traditional newsroom mobile workstations and bigger crews [32] . While it seems adequate as part of common journalistic workflows, there is an urgent need for the adaptation of newsrooms infrastructures in order to gather, edit, and publish mojo content efficiently [33] . Mobile content creation and publishing is also associated with the respective rise of the popularity of mobile devices in the consumption of news stories [34, 35] . Along with the spread of social media, mobile devices have become a powerful means for broadcasting by professional and amateur users [35] . This forces traditional media to evolve in the direction of becoming responsive to the various media and channels of interest in order to address a diverse audience. Moreover, the evolution of mobile journalism in the past years has led to the emergence of new distinct fields of journalism. "Selfie" photographs or "selfies," i.e., self-portrait photographs, have not just shaped the capabilities of modern smartphones by making the installation of a front camera an industry standard, they have reshaped modern journalism. Selfie journalism is the branch that deals with "selfies" as a journalistic tool [36, 37] .
Livingstone pointed out that media literacy consists in the ability to access, analyze, evaluate, and create content in the new media [38] . Even more so today, these skills are essential in order to keep pace with modern technological possibilities and be media-active. Mojo includes practices and procedures that are held by both professional journalists and citizens. Having this common practice as a reference can help in the development of media-active citizens and more digitally literate societies. This may allow a wider audience to surpass the stage of exclusively consuming stories and also play an important role in content and story generation [39] . Burum in [40] presented a project-based approach of mojo training which proved to be very efficient for students of various education levels, schools, universities, and the media to acquire several skills related to media literacy. Such skills include the use of creating and editing audiovisual content with mobile cameras, microphones, and dedicated software; research through social media; creating interviews; writing; publishing across various web platforms; schedule/budget management; and multimedia storytelling. The program was considered especially useful for distance learning. This author supported the idea that mojo literacies and skills may form the basis of a common digital language (CDL) which can serve as a bridge between community, education, and media communication.
Mojo training is considered appropriate to address the three main elements of multimedia digital literacy as stated by Meyrowitz [41] : Content literacy, media language, and media literacy. In the case of the curriculum programs of journalism schools, the author of [40] proposed a 12 week mojo curriculum where the students would have the opportunity to learn and prepare for the complete workflow cycle of news creation and publishing. In the Hindustan Times, mojo has been integrated into the workflows as a discrete department. In order to train the journalists in the new digital mobile ecosystem, regular training sessions held by an expert were carried out and evaluated [42] . In these sessions, journalists are trained on new tools and processes, modern story-telling, new technologies, and social media. The question that arises is whether training journalists in a multi-skilling environment, where they have to be able to perform efficiently in multiple media, leads to en-skilling or de-skilling. This study finds that journalists are positive in gaining knowledge of all different branches of the industry. However, they point out that the training sessions, as well as the new responsibilities, add too much pressure to their time schedules [42] . In research done by Blankenship [43] , many reporters favored having control over the totality of the published content but realized that having to cope with all these responsibilities may distract them from journalistic tasks. In the work of Perreault and Stanfield [44] , it was stated that mojo skills are considered a requirement in labor market among new journalists, while experienced journalists are also often expected to retrain in order to acquire them.
MoJo-MATE is a newly introduced platform aimed at supporting journalists, reporters, and newsrooms in incorporating mojo [14] [15] [16] . Following the main/typical implementation phases (analysis, design, development, and evaluation) of software and multimedia production [45] [46] [47] [48] [49] [50] [51] that were also deployed in the case of MoJo-MATE prototyping [14] [15] [16] , the current work pursues media literacy support by propelling best-practices adoption and offering (in-situ) digital support services, through responsive machine assistance and on-demand guidance/collaboration with other users. In this context, the present paper deals with highly-interdisciplinary ongoing media paradigms (confidently handled mainly by technology experts), focusing on the aspects of technology-enhanced (on-demand) learning, with a two-folded target: To present the analysis and evaluation of the MoJo-MATE rapid prototyping process and to validate specific hypotheses related to its educatory character and impact by answering the corresponding research questions.
The paper explores the impact of mobile learning on journalistic practices and the attitudes of future journalists towards the specialized technology used in education for context courses on a mass media curriculum.
More specifically, the hypotheses besides the conducted research were that a strong percentage of (traditional) journalists/reporters: RH1: Are familiar with the idea of using their smartphones for content creation, editing, and sharing, and they would be willing to make use of a framework that supports them in such tasks.
RH2: Do not have the skillsets and know-how to fully exploit contemporary digital technologies in their every-day (media) work, nor do they have in-depth knowledge of the content production and management capabilities of smartphones and generally mobile devices (i.e., proper capturing, time-, location-, and context-aware tagging) to deploy them in favor of their news-reporting and publishing tasks, RH3: Are willing to develop their skills without supplementary training, following an on-the-work learning procedure.
RH4: Can provide valuable feedback during the implementation of a dedicated mojo system, which, apart from the newly offered services, would also provide digital literacy support, both for the involved operations and for broader media processes.
Based on the above hypotheses, the research questions that were investigated are as follows: RQ1: What are the various problems, issues, and challenges that mobile journalism is facing nowadays? RQ2: What are the technological and functional capabilities of mobile devices/applications and their impact on the corresponding reporting needs? Are journalists (and generally targeted users) aware of those features and the associated technological capacities?
RQ3: Are the targeted users (students and citizen-/professional-journalists) interested in such applications and willing to participate in their development, thus shaping their main functional attributes? Are they interested in developing their media skills while making use of technological capabilities? RQ4: What is the impact of the provided services as technology-enhanced learning resources for supporting both newly launched utilities and broader media processes or practices?
Materials and Methods

Machine-Assisted Reporting in the Era of Mobile Journalism: The MoJo-MATE Platform
A collaborative model for the support of journalists and reporters through the integration of intelligent mobile applications, cloud collaboration, and server support has been described in previous work [14] . For designing, prototyping, and evaluating the model, an interdisciplinary approach was adopted implementing a LUCID (logical user-centered interactive design) model methodology, which introduces iterative stages [14, 52] . The aim of the project is to fulfill the needs of professionals and citizens who collaborate in news production and to address all the workflows of an interconnected newsroom, appropriate for the integration of mojo and intelligent systems. Besides the functionality that was proposed by the research group, the LUCID methodology also implies a focus on the requirements from the user's point of view, ensuring effectiveness, efficiency, quality of service, error tolerance, simple recovery, and ease of learning [47, 52, 53] .
Following the aforementioned methodology, the mobile journalism machine assisted reporting (MoJo-MATE) platform was introduced [16] . MoJo-MATE is a platform that aims at offering functionality that covers the needs of all the contributors of a mojo newsroom, namely on-site reporters, citizen journalists, editors, multimedia experts, and tech staff, as well as the public. Moreover, it offers cloud connectivity that allows for file sharing and online collaboration between the members of the aforementioned group. The core architecture of the MoJo-MATE platform consists of two sides: The server and the terminal.
The terminal side is an iOS mobile application that covers the functionality of content creation, editing, and sharing. One of the main limitations of mojo lies in the quality of the created content. This is partly due to the low budget equipment of mobile devices in comparison to the professional equipment that is commonly used in news creation, but, mostly, it is due to the improper use of the available cameras and microphones. In most realistic mojo scenarios, all tasks lie in the responsibility of only one operator who is in charge of every decision on story creation, reporting, and interviews, as well as recording and video capturing. Moreover, in many cases, the journalist is not specialized and properly trained in camera and microphone operation techniques. In order to address the absence of a specialized professional during the recordings, the MoJo-MATE application integrates digital signal processing and machine learning algorithmic implementations to provide the user with useful recommendations for efficient audio-visual content creation [54, 55] .
Several common and repeated mistakes of audiovisual capture were pointed out during the analysis stage. Such mistakes include microphone signal clipping, wrong microphone placement, low signal recording, recording in presence of environmental noise and bad room acoustic conditions, wrong video framing, and video recording with improper exposure (too little or too much light/zebra effect). Errors like these are almost completely avoided when a film specialist and audio engineer are present in a news reporting crew. Treating the faulty audiovisual assets during post-processing is a time-consuming process which typically results in content of an inferior quality compared to properly captured videos and recordings. Several automated algorithmic processes have been proposed and implemented in order to recognize such faults in the terminal side during production and to warn the journalist that some action is needed in order to improve the quality of the captured content during recording. The inspiration for these features came from the field of robot videography [56] , where intelligent agents make decisions and operate recording devices. In our case, the intelligent agents provide the user with recommendations about optimal settings, but the user has to make the final decision. The Graphic User Interface (GUI) for audio and video recording modality, as well as the modalities for sharing and manipulating the content and the automatically created semantic metadata are shown in Figure 1 , along with the MoJo MATE logo. wrong video framing, and video recording with improper exposure (too little or too much light/zebra effect). Errors like these are almost completely avoided when a film specialist and audio engineer are present in a news reporting crew. Treating the faulty audiovisual assets during post-processing is a time-consuming process which typically results in content of an inferior quality compared to properly captured videos and recordings. Several automated algorithmic processes have been proposed and implemented in order to recognize such faults in the terminal side during production and to warn the journalist that some action is needed in order to improve the quality of the captured content during recording. The inspiration for these features came from the field of robot videography [56] , where intelligent agents make decisions and operate recording devices. In our case, the intelligent agents provide the user with recommendations about optimal settings, but the user has to make the final decision. The Graphic User Interface (GUI) for audio and video recording modality, as well as the modalities for sharing and manipulating the content and the automatically created semantic metadata are shown in Figure 1 , along with the MoJo MATE logo. The content that is created using the dedicated application is uploaded to the cloud along with the supplementary metadata file in order to be accessible by the rest of the collaborators. The server side of the MoJo-MATE platform provides the databases where the stories are stored, along with their respective metadata, users, roles, and user rights. The multimedia stories created in the terminal side of contributors can be accessed on the server side by multimedia experts and editors. Through this process, the stories are processed, mistakes that occurred during creation are corrected, and the stories are rendered ready for publishing after final approval. The functionality of the server side is provided through a dedicated website.
In Situ Learning through the Collaborative MoJo-MATE Platform
The MoJo-MATE is not oriented to serve as a dedicated educational platform. The core motivation behind its development is the support of modern newsrooms in incorporating mojo practices efficiently. By taking advantage of the cloud collaboration of multidisciplinary experts, as well as automated procedures for the intelligent support of content creation, it is feasible to raise the bar of quality expectations in mojo stories. Professionals can be negative towards supplementary training [42] , which stresses their time schedules and adds additional work hours. The in situ enskilling of professionals in media literacy while supporting their everyday tasks lies within the goals of MoJo-MATE. This is why it was designed as an out-of-the-box, easy to use solution that requires no previous training by mojo professionals but immediately increases their efficiency. Meanwhile, The content that is created using the dedicated application is uploaded to the cloud along with the supplementary metadata file in order to be accessible by the rest of the collaborators. The server side of the MoJo-MATE platform provides the databases where the stories are stored, along with their respective metadata, users, roles, and user rights. The multimedia stories created in the terminal side of contributors can be accessed on the server side by multimedia experts and editors. Through this process, the stories are processed, mistakes that occurred during creation are corrected, and the stories are rendered ready for publishing after final approval. The functionality of the server side is provided through a dedicated website.
The MoJo-MATE is not oriented to serve as a dedicated educational platform. The core motivation behind its development is the support of modern newsrooms in incorporating mojo practices efficiently. By taking advantage of the cloud collaboration of multidisciplinary experts, as well as automated procedures for the intelligent support of content creation, it is feasible to raise the bar of quality expectations in mojo stories. Professionals can be negative towards supplementary training [42] , which stresses their time schedules and adds additional work hours. The in situ en-skilling of professionals in media literacy while supporting their everyday tasks lies within the goals of MoJo-MATE. This is why it was designed as an out-of-the-box, easy to use solution that requires no previous training by mojo professionals but immediately increases their efficiency. Meanwhile, the user is trained gradually thanks to the two core elements of the proposed framework: Artificial intelligence automation/recommendations and collaborative work.
First of all, the in-app recommendations concerning common recording mistakes, besides aiding the user to improve the quality of the recording, provide her/him with useful insight on proper audio-visual recording techniques without having to turn to theory and handbooks. The more the user identifies common flaws that are pointed out by the application, the less likely it is to repeat them, thus promoting media literacy in terms of the ability to create quality content in the new media [38] . This applies equally to professional journalists and citizens who use the application in order to contribute news-reporting material. Secondly, working in a multidisciplinary environment that is interconnected on the cloud (on the server side) facilitates collaborative learning. The mobile journalists create and edit stories which are then edited by the multimedia experts in a common platform in order to make final corrections and adjustments. The editing history is saved in a log file that is accessible to both user categories. This way, the journalists can take regular feedback from the experts, thus allowing them to identify faults in their originally created audio and video files which needed special treatment during post-processing. This procedure is expected to be very beneficial in the long run, making it possible for journalists to recognize common mistakes that should be avoided. The process of on-the-work learning while using the MoJo-MATE platform is depicted in Figure 2 . First of all, the in-app recommendations concerning common recording mistakes, besides aiding the user to improve the quality of the recording, provide her/him with useful insight on proper audio-visual recording techniques without having to turn to theory and handbooks. The more the user identifies common flaws that are pointed out by the application, the less likely it is to repeat them, thus promoting media literacy in terms of the ability to create quality content in the new media [38] . This applies equally to professional journalists and citizens who use the application in order to contribute news-reporting material. Secondly, working in a multidisciplinary environment that is interconnected on the cloud (on the server side) facilitates collaborative learning. The mobile journalists create and edit stories which are then edited by the multimedia experts in a common platform in order to make final corrections and adjustments. The editing history is saved in a log file that is accessible to both user categories. This way, the journalists can take regular feedback from the experts, thus allowing them to identify faults in their originally created audio and video files which needed special treatment during post-processing. This procedure is expected to be very beneficial in the long run, making it possible for journalists to recognize common mistakes that should be avoided. The process of on-the-work learning while using the MoJo-MATE platform is depicted in Figure 2 . For all of the aforementioned reasons, a big part of the iterated evaluation stages is about testing and improving the MoJo-MATE terminal side implemented versions in terms of ease of use and learning by inexperienced users. It is important to ensure that the target users are capable of using the application on their own, without the help of a technological expert. This way, we can be sure that they are immediately able to start benefiting from the procedure in terms of media literacy and digital skills development.
Methodology
As mentioned, we adopted typical software/system development models, utilizing logical usercentered design (LUCID) [51] . The LUCID model proposes iterations between the stages of envision, analyze, design, refine, implement, and support. Specifically, starting with the basic idea, a thorough analysis was conducted as a part of a "rapid interactive prototyping" procedure which featured intense user engagement. Evaluation metrics (prior and after the design) were employed to validate the constructed model, providing assessment results in qualitative and quantitative terms. The current research corresponds to the stages of analyzing user needs and requirements, refining the For all of the aforementioned reasons, a big part of the iterated evaluation stages is about testing and improving the MoJo-MATE terminal side implemented versions in terms of ease of use and learning by inexperienced users. It is important to ensure that the target users are capable of using the application on their own, without the help of a technological expert. This way, we can be sure that they are immediately able to start benefiting from the procedure in terms of media literacy and digital skills development.
As mentioned, we adopted typical software/system development models, utilizing logical user-centered design (LUCID) [52] . The LUCID model proposes iterations between the stages of envision, analyze, design, refine, implement, and support. Specifically, starting with the basic idea, a thorough analysis was conducted as a part of a "rapid interactive prototyping" procedure which featured intense user engagement. Evaluation metrics (prior and after the design) were employed to validate the constructed model, providing assessment results in qualitative and quantitative terms. The current research corresponds to the stages of analyzing user needs and requirements, refining the prototype that was proposed in the design stage, and implementing through public testing and evaluation, as described in the LUCID model.
Participants
Altogether, 73 participants took this survey. The inclusion criteria for them were the following: a) A willingness to participate in the study, and b) they were considered to be internet users and have an email account so they could receive the online questionnaire. Because this survey was to be used as an initial analysis on the subject, we only chose core collaborative web functionalities to be questioned in students, i.e., without any advance applications that computer supported cooperative work (CSCW) might have.
Procedure
The potential participants who fulfilled the eligibility criteria were approached by our research team. The aim of the study was explained, and they were asked whether they were willing to participate in the study. The participants had the opportunity to ask questions about the study. The questionnaire consisted of two parts which corresponded to different research questions. The first part aimed at analyzing the participants' needs, work habits, and their fluency with issues related to mobile journalism. In the second part, the current implemented version of the MoJo MATE platform was evaluated. After a short introduction where a member of our research group presented the main MoJo MATE functionality, we handed iPhone devices to the participants in order to allow them to go through the work cycle on their own, alone, or in collaboration with their colleagues. The questionnaire was administered to the students in the form of an online survey created using the Google Forms free tool. A major advantage of this was that it was easy to import the data at once to dedicated statistical software. After suitable pre-testing and reviews, the questionnaire was composed of 34 close-ended questions. Out of the closed type, 15 were Likert-type, containing 5 ordinal answers mapped to a 1-5 integer scale. In addition to these questions, the participants had the opportunity to answer open-ended questions concerning the advantages and disadvantages of the systems, as well as their own requirements, in order to have qualitative feedback. The open group discussion that followed was another opportunity to collect responses and comments in an unstructured form.
Data Analysis
After collecting the data, it was coded and inserted in IBM SPSS Statistics Version 25, which was the software selected for the statistical analysis. In the following section of the paper, descriptive statistics of all items are presented and analyzed, and correlations between variables are researched and further explored as well.
Results
Demographics
Almost all of the participants (95.9%) were undergraduate students. In total, 22.2% of them were males, and 77.8% were females, as shown in Table 1 . Most of the participants (95.9%) belonged to the 18-24age group, 1.4% belonged to the 25-30 age group, 1.4% belonged to the 40-50 age group, and 1.4% belonged to the 50-60 age group. Almost half of them, 53.4%, stated that they were not familiar with mobile journalism before, but most of them (91.8%) had participated in a mobile survey. The journalistic profile of the students was defined with two questions regarding their willingness on the media type ("Which of the following media are you interested in?") and work ("Which of the following media work are you interested in?"). The answers to the first question indicated that 31.5% of the students are interested in online journalism, 24.7% of them are interested in both television and radio, and 12.3% of them are interested in print media. The answers to the second question indicated that most of the students are interested in entertainment media (24.7%), political media (17.8%), and sports media (13.7%). A percentage of 11% are interested in working as a chief editor in a media organization. Finally, the social media profile of the participants ("Which of the following social media do you use?") indicated that 54.8% use Facebook, 37% use Instagram, and 20.5% use Twitter.
Technological and Functional Capabilities of Mobile Devices/Applications and Their Role in Journalistic Practices
Smartphones were proved the most popular devices for professional use/work, as it is highlighted in Table 2 , with computers coming second. In order to realize if the participants have the skillsets and know-how to fully exploit contemporary digital technologies in their usual media work, they were asked to describe their devices daily use: (a) Calling and answering calls, (b) sending and receiving short messages (SMS), (c) reading and writing e-mails, (d) browsing the internet for information, (e) using the internet for social interaction (social networks), (f) playing games, (g) monitoring their health, and (h) monitoring and controlling other devices. In Table 2 , these findings are presented in percentages. As revealed by the results, the students use a smartphone for their daily activities.
Most of the participants stated that they mostly perform text-only content editing and processing on their own, as compared to audio, video, and online content. To realize if the participants have in-depth knowledge of the content production and management capabilities of smartphones and mobile devices, they were asked if they use additional technological support (mobile apps) for content editing/processing in their working activities. The results show that the participants are eager (probably yes = 31.5% and definitely yes = 42.5%) to make use of technological support for content editing and processing in daily working activities. Furthermore, the participants think that the quality of the mobile created content would be better if they had the consultation of an expert. 
Problems, Issues, and Challenges of Mobile Journalism
Most of the participants (86.3%) stated that they do not face any challenges due to rapid technological changes. The rest of them were asked about the difficulties that they face. The answers to the question focused on their concerns about (a) the complexity of the devices or applications features, (b) adaptation, and (c) content creation and editing.
In an effort to decode the problems that caused difficulties for students while they use mobile devices for audio content creation, four questions regarding the circumstances were asked. The main causes involved: (a) Smartphone or tablet availability, (b) mobile device performance, (c) familiarity with their mobile device, and (d) a lack of satisfaction with the mobile applications. They had to mention the importance of those factors by choosing among them. The findings provide evidence that all but the (a) of the factors were considered either important or very important. More specifically, the factors-(b) and (c)-were chosen by the 35.6% and 38.4%, respectively, and the factor (d) was chosen by the 23.3% of the participants.
Most of the participants (76.7%) stated that they would prefer a unified application for content production, editing, and publishing.
Requirements of a Mojo Application
To explore what the participants think would be more functional in the learning procedure and could operate supplementary to lectures on the recording techniques, students were asked to state their opinion regarding the features of a mojo application: (a) Simplicity in design/easy navigation; (b) personalized experiences/usability; (c) machine learning; (d) audio semantic extraction; (e) the integration of augmented reality; (f) cross-platform coverage (Android, iOS, Windows); (g) performance; (h) security; (i) social media connection; (j) interoperability with modern connectivity standards; (k) a focus on business-driven solutions; and (l) compliance with the General Data Protection Regulation (GDPR) standards. In Figure 3 , the findings are presented in percentages.
As shown by the results, the students need a simple and easily-navigated application for their own productions. It seems that it is in their belief that better media production would come from audio/video semantics extraction features. Moreover, it was encouraging that they asked for a cross-platform model with more focused and personalized usability and capabilities of rapid connection and publishing on social media. Machine learning mechanisms have also been proven pivotal in the educational process when the learner/student is at the center. Last but not least, services concerning security were considered important by the students.
Evaluation of the MoJo-MATE Terminal Side Prototype
For practicality and convenience reasons, it is important that the app MoJo-MATE can be used without restricting everyday life. Table 3 and Figure 3 demonstrate the results of the participants' assessment regarding the MoJo-MATE usability (US), efficiency (EF), and the effects on their skills (SK). Using a comprehensible grading system ranging from "1" for strongly disagree, to "5" for strongly agree, it could be illustrated that most of the participants evaluated MoJo-MATE to be very good and good.
Usability (US):
Essentially, the MoJo-MATE app is very user-friendly. Usability seems to benefit from its well-designed interface and well-integrated functions. The participants felt confident using the MoJo-MATE, and they did not ask for technical support.
Efficiency (EF):
The results show that potential users can learn to use the application very quickly. The respondents rated efficiency above average in most cases, showing that they believe that they will be supported to implement the best practices for audio capturing/editing through the use of the presented platform. Moreover, it was not indicated that they were in urgent need of acquiring additional skills before they are ready to work with MoJo-MATE.
Effects on their skills (SK): Finally, respondents thought that MoJo-MATE use also poses benefits for individual and teamwork skills. Their work skills and team awareness seem to benefit more according to the rating scale, which indicated positive feedback. The contribution to the improvement of their skills on audio capturing/editing techniques was above the average. It is worth noting that the participants stated that they would be very interested in more educational content for audio capturing/editing techniques provided by the MoJo-MATE application. the participants stated that they would be very interested in more educational content for audio capturing/editing techniques provided by the MoJo-MATE application. 
Open-Ended Questions and Group Discussion
Participants commented about how they evaluated the pros and cons of using the MoJo-MATE application. The basic benefits that were highlighted in the focus group discussion were the clear understanding of use, the simplicity of the interface, the content export quality, and the available recommendations for audio content capturing and editing:
"Simple" [P1, P3, P18].
"Users skills will be improved" [P17], "Better audio data capturing/editing supported by MoJo-MATE notifications/recommendations." "MoJo-MATE facilitates the data collection using a smartphone for journalistic purposes" [P20].
Several issues were raised about the application's compatibility and the necessity for more simple functions, neither of which will make delays in the journalistic process: Finally, most of their suggestions for the MoJo-MATE improvement included the integration of advanced functions of the audio content capturing/editing, as well as training material for a better understanding of these processes.
Discussion
The results of the surveys were very informative for both the target audience analysis and the prototype evaluation. The habits, maturity, preferences, and needs of the potential users were investigated, and we had the chance to evaluate the prototype of the terminal side in order to have a useful insight concerning how well its goals are delivered.
Text is the medium preferred by most participants, with audio and video coming second and third. Text has traditionally been the dominant medium in journalism, and the results may indicate that the users are not as familiar with audio-visual content creation. This highlights the need for a framework that supports such tasks.
Smartphones are considered the most popular device for content sharing, and the majority of the participants use smartphones for content editing and creation. An even bigger majority were willing to intensify their use of mobile devices in the future. These outcomes strengthen our hypothesis concerning the maturity of the technological ecosystem for mojo integration in newsrooms. The majority of the participants felt confident about their ability to cope with technological advances in the field. It is, however, notable that, despite their familiarity with mobile devices and their experience in journalism, most of them were not aware of the term mobile journalism. This seems contradictory, keeping in mind that they have incorporated mojo practices in their work. The goals set by the MoJo-MATE platform can help in the direction of providing a more systematic approach and comprehension of mojo through on-the-work training.
The main reasons that the participants stated for being hesitant about the use of mobile devices are a lack of confidence, an absence of an inspiring and helpful application, and a mistrust of the performance capabilities of the users' smartphones. While the latter is being addressed by the industry with the rapid development of affordable devices, the first two reasons are within the core aims of the MoJo-MATE platform. Having access to a dedicated application that integrates all the functionality needed by professional journalists and that supports them in developing their media skills will arm the users with strengthened confidence and motive to apply mojo practices in their everyday professional activities. This is clear, since more than 90% of the participants were positive that the quality of the audiovisual content they create could improve with proper guidance. Moreover, the big majority preferred one unified platform integrating all functionality. This was the initial insight into our research team, since an integrated solution lifts the burden of having to search, try, and evaluate different applications and having to learn and adapt to multiple environments.
During the evaluation part of the MoJo-MATE terminal side (iOS application), the targeting of our research concerned the satisfaction of the criteria of learnability, efficiency, error tolerance, memorability, and user satisfaction. Our goal is to provide journalists with a tool that supports them with mojo tasks without prior training in order to provide them with an on-the-work learning experience. It is, consequently, very important to ensure that users are capable of using the application on their own. The results, as presented in Section 3.5, show that users feel confident about using the app, think that the graphic user interface is an efficient guide, and believe that most users should be able to use them. However, in the following questions, many of the respondents answered that they would want some guidance from a technological expert or written instructions. This has to be taken into consideration in order to create supplementary material to accompany the application or a presentation of the main functionality by an expert. In practice though, all participants were able to operate the application at a satisfactory level at first contact, which leads us to the assumption that even those who seek the safety of a user manual or expert support are actually able to learn everything on their own in a short time.
It seemed to be a common belief among participants that they had to learn things in order to operate the application. However, the majority declared that they memorized the main operations for future reuse of the application. This is not contradictory to the MoJo-MATE scope, since it is desired for users to learn by experience while using the platform. This process is constructive since the interface makes it easy to memorize it.
Most participants more or less favor the process of developing their skills in audiovisual content creation by practice without having to refer to theory handbooks. They believe that using the application, along with the in-app automated recommendations, helps them learn and adopt the best audiovisual recording techniques. It was, however, indicated that, besides learning by experience, they would like the system to offer them additional information. Integrating theory in the form of optional tips that are accessible while using the application can be part of future development plans. Finally, it is highly motivating that most participants declared that they were satisfied with the MoJo-MATE platform, want to use it often, and suggest it to colleagues.
The request of many participants in the open-ended questions for an Android version of the application that can be installed in their phones is an interesting indicator about how journalists consider mobile journalism more linked to their personal devices and habits rather than a dedicated tool for professional use. This confirms the claim that mojo acts as a bridge between professional and personal use of mobile devices.
Summary and Conclusions
We have presented a framework that facilitates the in situ media literacy development of professional journalists and citizen contributors without supplementary training. The en-skilling process of journalists can become feasible through the use of a cloud collaborative model that incorporates machine-assisted mojo practices in an interconnected newsroom. The MoJo-MATE platform was prototyped and evaluated for this cause. It contains a terminal side that runs on smartphones and integrates intelligent systems to assist quality content creation, and it contains a server side that allows for cloud collaboration and the interconnection of all newsroom contributors. While the main goal of the MoJo-MATE platform is to improve the quality of mojo stories and implement the complete workflow of a newsroom, working within this framework is expected to improve users' new media capabilities.
For user requirements analysis and the evaluation of the MoJo-MATE prototype, a survey based on online questionnaires was held, with a focus on student and professional journalists. Results indicate that journalists are very familiar with using their smartphones for content creation and sharing. However, the utility for a dedicated application in order to help them improve the quality of their created audiovisual content was highlighted by the majority of the respondents. In the second part of the survey, they evaluated the prototype of the MoJo-MATE iOS application. The journalists were able to use it without prior experience and found out that the Graphic User Interface allows them to easily learn and memorize its functionality. While they did not face any difficulties using the application, most of them stated that they felt like they needed help or written instructions. The majority declared that they were satisfied, they would suggest the application, and they would recommend it to colleagues.
The outcomes of our present research support our initial research hypotheses. Modern journalists are familiar with smart mobile phones and are willing to use them more intensively in the future for content creation. However, most of them feel unconfident about creating quality content, especially audio-visual creation. They favor in situ learning, which is provided by the MoJo-MATE platform through collaboration and in-application intelligent recommendations. The framework and the application that we presented had positive feedback, and the comments, objections, and recommendations we gathered were valuable and very productive. Our research team intends to take them all into account for the development of the next versions of the platform so that it can suit their needs before it is provided to a broader journalistic audience.
